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ABSTRACT
Relevance. The efficiency of water management is determined by the quality 
of managerial decision-making. These decisions should ensure the balance of 
interests of all the actors in regional water markets. At present, in Russia, how-
ever, the balance of interests is considered only in macro-level strategies, which 
leads to the inefficiency of water distribution in regions. The study of the issues 
of rational distribution of water resources and their use in various industries 
and spheres of activity is, therefore, particularly relevant. Research objective. 
This article aims to propose methodology for maintaining the optimal balance 
between the interests of economic actors in regional water markets. Data and 
methods. This article proposes a program-modular approach to building a more 
efficient water management system. It is shown how the proposed methodolo-
gy based on the incremental model of management can be used for balancing 
the interests of economic agents (suppliers and consumers of water resources). 
Results. It is proved that the plurality and divergence of interests of economic 
agents makes it difficult to manage them and thus precludes social and economic 
development of territories. The structural-functional analysis of the incremental 
model reveals various types of connections between the water-retaining capacity 
of gross regional product and indexes of industrial production for regions of 
the South Federal District. Conclusions. The prospects of development of water 
management in regions are associated with ensuring the balance of interests of 
the water market’s participants. The program-modular approach proposed by 
the authors combines the administrative and resource potential of regional water 
management and aligns the goals on the regional level with the more general 
goals of hydropower modernization. The novelty of our research is that it relies 
on the incremental model, which, unlike other models of management, leads to 
an incremental achievement of the desired through certain iterations.
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АННОТАЦИЯ
Актуальность. Эффективность развития водного хозяйства определяет-
ся качеством принимаемых управленческих решений, которые должны 
обеспечивать баланс интересов всех субъектов рынка водных ресурсов. 
В России в настоящее время вопросы соблюдения баланса интересов рас-
сматривается только на макроуровне. В результате структура распреде-
ления водных ресурсов в регионах является неэффективной. Это делает 
актуальным исследование вопросов рационального распределения во-
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In modern conditions, successful develop-
ment of the water industry in Russia is deter-
mined by the quality of managerial decisions 
that would ensure the generation of significant 
positive effects at all levels of management. At 
the same time, these decisions should take into 
account the economic, political, and social inte- 
rests of players in the water resources market. The 
challenge to balance hydropower subjects of in-
terest in the new model of Russia’s development 
involves the implementation of the theoretical 
and applied approaches. These approaches should 
be adapted to the properties and peculiarities of 
the functioning of water management complexes 
(WCC) in the regions. These approaches should 
take into account not only the diverse interests of 
economic entities, but also the existing structure 
of the region’s hydropower sector.
In recent years, a more focused, pro-
gram-modular approach has been widely applied 
in the sphere of strategic management. This ap-
proach helps mobilize both internal and external 
resources for self-organization and self-regulation 
of systems at various levels. Among the numer-
ous advantages of this approach, it enables regio- 
nal governments to concentrate their resources 
on top priority problems; increase the sense of 
responsibility of those in charge of the program 
implementation; set specific goals and timeframes 
for more efficient program implementation, and 
so on (Delorit et al., 2019; Idziev, 2011; Kosolapov 
et al., 2018; Matchaya et al., 2019; Matveeva et al., 
2018; Mitrofanova, 2006, Nikitaeva & Aleshin, 
2013; Hmaed et al., 2019; Polyakova & Shevchen-
ko, 2017; and others).
The success of reforms in hydropower in-
dustry depends on the formation of effective 
mechanisms to maximize the interests of all ca- 
tegories of participants in the water market. Un-
fortunately, at the moment, there is a perceivable 
lack of such mechanisms in Russia. The balance 
of interests is considered only on the macro- 
level, while for regional water markets only the 
general trends in the institutional environment 
are taken into account. Research literature, in its 
turn, also fails to provide any models that would 
take into account the interests of participants in 
these markets. Different models of water mar-
kets (Levit-Gurevich et al, 2010; Xu, Singh, 2004; 
Loukas, Milopolos, Vasiliades, 2007; Torregrosa, 
Sevilla, Montaño, López-Vico, 2010; Nazemi et 
a. 2020; Suratin et al. 2019), developed to justify 
the “fair” prices in practice, do not address the 
problem of how the strategic interests of players 
should be linked. 
использования в различных отраслях и сферах деятельности. Цель ис-
следования. Цель статьи – предложить способ и инструментарий форми-
рования системы балансовых отношений между экономическими субъ-
ектами ВХК региона. Данные и методы. В данной статье предлагается 
программно-модульный подход к построению более эффективной систе-
мы управления водными ресурсами. Показано, как предложенная мето-
дология, основанная на инкрементной модели управления, может быть 
использована для обеспечения баланса интересов экономических агентов 
(поставщиков и  потребителей водных ресурсов). Результаты. Доказано, 
что множественность и разнонаправленность интересов субъектов одно-
го водного бассейна является причиной дисбаланса и низкой синергии их 
взаимодействий, что негативно сказывается не только на функционирова-
нии региональной водной системы, но и на показателях социально – эко-
номического развития территорий. Структурно-функциональный анализ 
предложенной авторами инкрементальной модели управления позволил 
выявить различные типы связей между уровнем водоемкости валового 
регионального продукта и индексами промышленного производства для 
регионов Юга России. Выводы. Перспективы развития водного хозяйства 
региона во многом определяются обеспечением баланса интересов участ-
ников рынка водных ресурсов. Предлагаемый авторами программно-мо-
дульный подход к решению этой задачи позволяет объединить админи-
стративно-ресурсный потенциал водохозяйственного комплекса в рамках 
общей стратегии модернизации гидроэнергетики. Новизна исследования 
заключается в том, что в отличие от существующих моделей управления 
инкрементная модель дает возможность получить инкрементный прирост 
достижения цели согласования интересов участников водохозяйственного 
комплекса путем реализации определенного набора итераций.
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There is a large body of research dealing with 
rational distribution of water resources as a factor 
of production in various industries and spheres 
(Calizayar, Meixner et al. 2010; Danyang et al. 
2020; Matveeva et al. 2020; Niua, Li et al. 2016; 
Zhang, Guo, 2016). Nevertheless, the structure of 
water distribution in Russian regions is unable to 
ensure the growth of GRP. Among the factors that 
may contribute to the system’s efficiency is the 
positive synergy of the multidirectional interests 
of all participants in the water sector. This is the 
research gap that our paper seeks to address. 
The objective of the article is to propose 
methodology for maintaining balanced relations 
between the economic actors in the regional water 
market. This purpose determined the following 
research tasks: first, consider the possibility of 
applying the program-modular approach for 
managing the strategic development of the hy-
dropower sector; second, build an incremental 
management model that would enable more co-
ordinated interactions of participants in regional 
water markets; and, finally, analyze the case of 
regions in the Southern Federal District of Rus-
sia to demonstrate the potential of the proposed 
methodology.
Material and Method
The program-modular approach described in 
this study is based on the convergence of several 
methodological approaches corresponding to the 
characteristics of the manageable socio-economic 
system. The program-modular approach allows 
for the interconnection and integrated use of indi-
vidual techniques and methods, mechanisms and 
tools for making and implementing managerial 
decisions to solve the problem of ensuring a ba-
lance of interests. The program-modular approach 
is based on structuring of the controlled system 
by dividing it into hierarchical components – 
relatively independent subsystems of controlled 
(or adjustable) modules. These modules can be 
managed through program activities of various 
scale. How detailed the description of these hi-
erarchies is depends on the objectives, the sphere 
of application and the level of administrative de-
cision-making. The modules can be focused on 
various aspects of the water market. Thus, admin-
istrative and resource potential can be combined 
in order to modernize the hydropower infrastruc-
ture across the region. 
Regional programs are part of federal pro-
grams and, therefore, they actualize the more 
general schemes and programs of development 
by taking into account regional factors of deve- 
lopment. In their turn, programs and investment 
projects of specific enterprises and companies 
highlight regional priorities of development, and 
their purposes and tasks fit into those described 
in programs and strategies of regional and federal 
levels. Our research evidence demonstrates that 
the significant differentiation of forms, methods 
and technologies of management in the hydro-
power sector creates certain difficulties in the 
coordination of separate plans and meeting the 
needs of economic agents. 
The resulting issues can be divided into se- 
veral groups: 
1) the low degree of coherence between the 
goals, tasks, mechanisms and tools at the different 
levels of management. This, in turn, precludes the 
achievement of a synergetic effect that would have 
been possible otherwise; 
2) the low efficiency of mechanisms for at-
traction of internal and external investment into 
hydropower modernization projects;
3) insufficient regulation of the seller-buyer 
relationship has a direct and indirect influence on 
the degree to which the interests of participants of 
the water market are met. 
To solve the above-mentioned problems, it is 
first and foremost necessary to ensure the cohe- 
rence of the programs and strategies on different 
levels. The programs for specific regions and en-
terprises, in their turn, should be tailored to fit the 
specific needs of the region, its hydropower sector 
and the capacity of its water basin. 
Since the market of water resources as a com-
plex system with a hierarchy of economic agents, 
it is appropriate “to consider such economic sys-
tem as the object of management consisting of a 
set of modules” (Shevchenko, 2009). This way we 
can present the configuration of the control sys-
tem for development of the hydropower sector as 
a set of separate blocks – programs which adjust 
administrative influences to the changing external 
environment.
Let us now consider some aspects of the pro-
gram-modular approach in the context of strate-
gic development of hydropower. In this respect 
what comes to the fore is the development of ade-
quate tools to measure the balance of interests 
and expectations of regional market participants 
by taking into account national strategic plans in 
this sphere. To build a system of synergetic rela-
tions between the participants of a water market 
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and maintain the balance of their interests, it is 
necessary to use mutually acceptable water prices 
(“expenses plus” model). 
To a certain extent, the “expenses plus” mo-
del may help balance the interests of suppliers and 
consumers of water resources, but only in a short-
term period. From the strategic perspective, it is 
necessary to improve the this model and include 
such groups of participants as consumers (indi-
vidual consumers and legal entities) and enter-
prises. Participants of each group have their own 
interests, which sometimes contradict those of 
other players. In Russia the system of guaranteed 
water supply to consumers forms a basis for the 
development of mechanisms of ensuring the ba-
lance of such interests.
As far as the interests (expectations) of the 
population are concerned, most economists (e.g. 
Tikhomirova & Vinogradov, 2007) pay attention to 
the influence of the water prices on their welfare, 
with welfare understood in its narrow meaning and 
measured through such indicators as consumer in-
come and expenditures. Therefore, the interests of 
the population are expressed in such terms as dif-
ferentiated water tariffs, specific weight of the costs 
of water in the total value of consumer spending 
(Tikhomirova & Vinogradov, 2007). The second 
major condition for ensuring that the population’s 
needs in water are satisfied is the reliability of the 
water supply system. The level of water prices de-
termines people’s economic behavior. The problem 
lies in the fact that analysis of how well the interests 
of all the actors – government, water supplies, busi-
nesses and population – are met should take into 
account a whole complex of objective factors. In-
dicators should be chosen depending on the avai- 
lability of official data. The analysis should also take 
into consideration how aware local people are of 
the key characteristics of the water supply system 
that they comfort depends on. 
Certainly, the water-retaining capacity of do-
mestic production is connected not only to the wa-
ter prices but also to the rationality of water use. The 
water-retaining capacity of production to a large ex-
tent determines how attractive is this or that enter-
prise for investors. In particular, enterprises which 
use less expensive water-conservation technologies 
are more attractive for investors, that is, the point of 
the matter lies not only in the more economical use 
of water resources but also in the possibility to in-
crease the outputs while keeping the costs of water 
at the same level. Thus, the indicator of water con-
sumption of this or that enterprise should take into 
account its potential for more rational water use 
(e.g. through the use of water-saving technologies). 
In other words, the use of innovative technologies 
to reduce, reuse, and recycle water is in the interests 
of industrial enterprises themselves. Nevertheless, 
Russian enterprises are still behind their Western 
counterparts in this sphere. This can be explained 
not only by the lack of relevant technologies and 
technical solutions, but also by the inefficiency of 
the existing financial and economic mechanisms 
that are supposed to stimulate the effort for more 
rational water use in production. Speaking about 
quality of water supply, it should be noted that it 
determines the continuity and efficiency of pro-
duction since failures in water supply can cause 
disruptions in production and other emergencies. 
To this end, customer-oriented programs can be 
recommended. 
Originally, the incremental approach was of-
fered by Charles Lindblom (1959) for company 
management, but then it was widely adopted for 
systems of decision-making support. We believe 
that the system for ensuring coordinated interac-
tion of participants of the water market based on 
the principles of incrementalism could prove to 
be effective on all levels of water management.
Figure 1 illustrates how the incremental mo-
del can be applied in the hydropower sector in re-
gions of the Southern Federal District of Russia. It 
shows that the incremental model consists of the 
management, objects of management, consumers 
of water resources and research institutions. 
Considering the interests of water suppliers, 
it is important to remember that the lack of inno-
vation in this sphere impedes not only the devel-
opment of regional water supply systems but also 
the regions’ overall economic growth. Innovative 
projects will enable regional governments to min-
imize the costs of production and distribution of 
water between the consumers, to stimulate ratio-
nal use of water resources, and reduce the acci-
dent rate of production, improve water quality, 
environmental sustainability and so on. To make 
innovation projects more attractive for regional 
enterprises participating in the water market, such 
projects should meet the criteria of cost efficiency.
Another important point to consider is how 
water losses are estimated and how they affect wa-
ter prices. Normally, water losses are included in 
water tariff calculations. Moreover, there are wa-
ter losses of companies and water losses caused 
by measurement errors. Companies are obliged to 
use their revenue to cover their water losses. 
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In the development of national economy, in-
cluding regional interests, the development of the 
hydropower sector is the most essential since this 
sector plays the key role in the socio-economic 
development of regions. Since the development 
of national (and regional) economies is directly 
determined not only by the volume but also the 
nature of water consumption, it is necessary to in-
troduce an indicator reflecting the interests of the 
state in this sphere. Another important indicator 
reflecting the state (regional) interests connected 
with the price of water is the influence of water 
supply on the social sphere.
Figure 2 illustrates how the interests of eco-
nomic agents in the regional water market can 
be balanced with the help of mutually acceptable 
pricing of water. Therefore, the proposed method 
has a socio-economic nature as it takes into ac-
count the existing structure of the water manage-
ment system in the concrete basin since it is this 
structure that determines the relationships be-
tween the market participants.
The incremental model provides the most ef-
fective tool for balancing the interests of partici-
pants of a regional water market. 
Results
The Southern Federal District comprises four 
water basins: Donskoy, Kuban, Western Caspian 
and Lower Volga. Therefore, the architectonics of 
the water management complex of the Southern 
Federal District includes many objects (reservoirs, 
hydro-structures, etc.) and is subject to multi-in-
stitutional regulation. It is necessary to harmonize 
the regulations in the framework of interdepart-
mental coordination. 
Management 
Regional water management system  
Coordination of the interactions between the participants of a regional water market









































Federal Service for Environmental, 


















Choice of the purpose
(rationality of distribution and eciency
of water use in the region)
Planning Devising a uniform strategy of eective functioning
of the water management system
Monitoring of the target parameters and distribution





Assessment of the rationality of water distribution and 
eciency of their use in regions of the Southern Federal 
District
Collection of information 
about the distribution
of water resources
and indicators of their use
Assessment
of compliance of the water 
management system to 
strategic objectivesGoal evaluation
Figure 1. Incremental model of management of the coordinated interaction of participants 
of a regional water management complex
Source: Compiled by the authors
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The incremental model of management 
should be implemented in several stages:
1. Goal-setting, which should take into ac-
count the need for rational distribution of water 
resources and efficiency of their use.
2. Planning, development of a uniform strat-
egy of development aligned with the target indi-
cators used for regions’ socio-economic develop-
ment strategies.
3. Analysis, collection and systematization of 
the data through monitoring of the key parame-
ters. Decision-making based on monitoring of the 
target parameters.
5. Goal evaluation.
Figure 1 illustrates the application of the in-
cremental model in relation to regional water 
markets. It should be noted that an important fac-
tor in the realization of this model is to provide 
sufficient information support for decision-ma- 
king at each stage.
To assess the sufficiency of the hydropower 
sector’s potential for the targets of regional de-
velopment, we propose to use water-retaining 
capacity (WRC) and the index of industrial pro-
duction (statistical indicator). The water-retai- 
ning capacity of gross regional product (GRP) can 
be used to detect trends of water use by looking 
at the dynamics of fresh water consumption. “The 
water-retaining capacity of a product is the gene- 
ralized macroeconomic characteristic reflecting 
all climatic, social and economic and production 
changes in water infrastructure in the dynamics 
and the interfaced industries of activity” (Ryb-
kina, 2015).












WRCе is the water-retaining capacity of GRP, m3, 
rub.; Vсвi is the volume of fresh water consump-
tion in the i-th industry, m3; Vпi is the volume of 
consumption of cooling and reusable water in i-y 
of the industry, m3.
One of important stages in the implemen-
tation of the above-shown incremental mana- 
gement model is goal evaluation, which can be 
carried out with the help of correlation-regres-
sion analysis. Thus, we will be able to assess the 
relationship between the GRP water capacity (X) 
and the industrial production index of regions 
in the Southern Federal District (Y). Since the 
assessment is made between the two parameters 
(factorial and resulting), the method of paired 
regression is used. The estimated regression 
equation looks the following way: 
y = bx + a + ε, (2)
a and b are the parameters of the model, ε is the 
accidental deviation.
The parameters of the regression equation are 


































of the government's 
interestsMutually acceptable 
water prices
Figure 2. Balance of interests of economic agents in a regional water market
Source: compiled by the authors
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allows us to obtain unbiased estimates. The sys-
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(3)
In accordance with the algorithm for asses- 
sing the connection, after obtaining the parame-
ters of the regression equation, we calculate the 
linear correlation coefficient, ranging within the 
interval [–1; 1]. The results will be interpreted in 
accordance with the Chaddock scale (see Table 1).
Table 1
Quality standard of the correlation between 
the parameters on the Chaddok’s scale
Correlation coefficient Correlation
0.1 ≤ rxy ≤ 0.3 Weak
0.3 ≤ rxy ≤ 0.5 Moderate
0.5 ≤ rxy ≤ 0.7 Noticeable
0.7 ≤ rxy ≤ 0.9 Close
0.9 ≤ rxy ≤ 1.0 High
Source: Compiled by the authors by using the data from 
Regions of Russia. Socio-Economic Indicators. 2019 (Accessed: 
15.12.2020)
Thus, we assessed the relationship between the 
GRP water capacity and the industrial production 
index of the Southern Federal District. The data 
were obtained from the Federal State Statistics Ser-
vice. We used the general statistical data to make a 
sample in accordance with the goals of this study, 
the incremental model, which made it possible 
to formulate accurate and reliable conclusions. In 
the above formulas, the following designations are 
used: x is the industrial production index; y is the 
water capacity of GRP. The equations of regression 
and ten coefficient of correlation calculated for 
each region and the nature of the relationship be-
tween the parameters according to the Chaddok’s 
scale are presented in Table 2. The graphic inter-





Figure 3. Chart of dispersion and schedule 
of the equation of regression – Adygea
Source: Compiled by the authors by using the data 
from Regions of Russia. Socio-Economic Indicators. 2019  
(Accessed: 15.12.2020)








Figure 4. Chart of dispersion and schedule 
of the equation of regression – Kalmykia
Source: Compiled by the authors by using the data 
from Regions of Russia. Socio-Economic Indicators. 2019  
(Accessed: 15.12.2020)
Table 2 
Results of the economical and statistical analysis of the correlation between the water-retaining capacity 
of GRP and the index of industrial production
Regions Equation of linear  
regression
Value of coefficient 
of correlation rxy
Correlation between  
the parameters
Republic of Adygea y = 3.70x + 104.62 0.20 Weak
Republic of Kalmykia y = 7.46x + 89.01 0.18 Weak
Krasnodar region y = 3.06x + 102.02 0.53 Noticeable
Astrakhan region y = 1.75x + 108.92 0.09 Weak
Volgograd region y = 4.55x + 100.15 0.80 Close
Rostov region y = 4.28x + 104.70 0.49 Moderate
Source: Compiled by the authors by using the data from Regions of Russia. Socio-Economic Indicators. 2019 (Accessed: 
15.12.2020). Retrieved from https://rosstat.gov.ru/folder/210/document/13204
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The results show that there is a connection 
between the water-retaining capacity of GRP and 
indexes of industrial production of regions: for 
example, it is noticeable for Krasnodar region; 
moderate, for Rostov region; and close, for Vol-
gograd region.
Discussion
At the same time specialization of the re-
gion and the level of its industrial development 
influence water consumption. It is, therefore, 
necessary to consider the relationship between 
















Figure 5. Chart of dispersion and schedule 
of the equation of regression – Krasnodar region
Source: Compiled by the authors by using the data 
from Regions of Russia. Socio-Economic Indicators. 2019 
(Accessed: 15.12.2020)
Figure 6. Chart of dispersion and schedule 
of the equation of regression – Astrakhan region
Source: Compiled by the authors by using the data 
from Regions of Russia. Socio-Economic Indicators. 2019 
(Accessed: 15.12.2020)














Figure 7. Chart of dispersion and schedule 
of the equation of regression –Volgograd region
Source: Compiled by the authors by using the data 
from Regions of Russia. Socio-Economic Indicators. 2019 
(Accessed: 15.12.2020)
Figure 8. Chart of dispersion and schedule 
of the equation of regression –Rostov region
Source: Compiled by the authors by using the data 
from Regions of Russia. Socio-Economic Indicators. 2019 
(Accessed: 15.12.2020)
the given parameters in relation to each region’s 
specialization (Fig. 3–8).
Table 3 shows the correlations between the 
regions’ water-retaining capacity of GRP and the 
index of industrial production and the types of 
these regions in accordance with the classifica-
tion proposed by Grigoriev and his colleagues 
(Grigoriev et al., 2014). The official division of 
Russian regions into federal districts in com-
bination with the classification means that the 
regions are divided into four large groups de-
pending on their level of development and 
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specialization: highly developed regions (finan-
cial and economic centers, regions specializing 
in exports of raw materials); developed regions 
(with a diversified economy, developed manu-
facturing sector, regions relying on extractive 
industry); moderately developed (in Grigoriev’s 
terminology “industrial-agricultural” and “ag-
ricultural-industrial”) and lagging regions (lag-
ging-agricultural, lagging with the specialization 
on raw materials). 
Table 3
Comparison of the correlation between  
the water-retaining capacity of GRP  
and the index of industrial production 









Weak Lagging Lagging agrarian
Republic 
of Kalmykia





















Moderate Developed With diversified 
economy
Source: Compiled by the authors by using the data from 
Regions of Russia. Socio-Economic Indicators. 2019 (Accessed: 
15.12.2020). Retrieved from https://rosstat.gov.ru/folder/210/
document/13204
Our analysis of the relationship between the 
GRP water capacity, the index of industrial pro-
duction and the level of development of the given 
regions has led us to the following conclusions. 
Regions of the Southern Federal District with 
a  weak correlation between the parameters un-
der study tend to belong to the groups of lagging 
regions, with the exception of Astrakhan region, 
which qualifies as a moderately developed region. 
In the groups of regions characterized as mo- 
derately developed or developed, the relationship 
between the parameters is confirmed, and they 
generally have a vigorous manufacturing sector 
(Krasnodar region, Volgograd region and Rostov 
region). It should be noted that despite the fact 
that Astrakhan region belongs to the group of 
moderately developed regions, the structure of its 
GRP is dominated by a less water-intensive type 
of activity – agriculture, forestry, hunting, fishing 
and fish farming.
Thus, the results of our analysis confirm our 
initial hypothesis about the influence of the GRP 
water capacity on the specialization and develop-
ment of regions. 
Conclusion
The prospects of development of water man-
agement in regions are associated with ensur-
ing the balance of interests of the water market’s 
participants. The program-modular approach 
proposed by the authors combines the adminis-
trative and resource potential of regional water 
management and aligns the goals on the regional 
level with the more general goals of hydropower 
modernization. Since the development of regional 
economies depends not only on the amount but 
also on specific characteristics of water consump-
tion, what comes to the fore is zoning of the inter-
ests of the participants of regional water markets. 
The novelty of our research is that it relies on 
the incremental model, which, unlike other models 
of management, leads to an incremental achieve-
ment of the desired through certain iterations. 
Thus, we have managed to show various types of 
connection between the level of water-retaining ca-
pacity of GRP and indexes of industrial production 
for southern regions of Russia. These regions are 
the centers of industrial production of the Southern 
Federal District. Some of them can be described as 
developed (Rostov region) and moderately deve-
loped (Krasnodar and Volgograd regions), accor- 
ding to the classification proposed by Grigoriev et 
al. (2014). Rostov region belongs to the group of 
regions with a diversified economy, which means 
that it has a broad range of economic activities, 
while Volgograd region and Krasnodar regions can 
be classified as agrarian and industrial regions. This 
confirms our initial hypothesis that the water-re-
taining capacity of GRP affects regional specializa-
tion. We have found a close connection between 
water-retaining capacity and industrial production 
for the three above-mentioned regions. Our fin- 
dings can be used to improve the incremental 
model of water management in regions.
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